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‘‘,...BEEN WORKIN’ 


ON THE 


O ANY SMALL Boy of fifty years ago, fortu- 

nate enough to live within whistle sound of 
a railroad, there were few thrills equal to stand- 
ing by the track as “Old 97” thundered past 
... the bent-backed fireman sweating in the 
glare from the firebox . . . the begoggled engi- 
neer, that hero of heroes, waving a friendly 
greeting from his cab. 

Fifty years ago, The Texas Company was a 
“small boy,” too — fired with railroading am- 
bition. By dint of hard work in research to 
develop better products for railroad use . 
by rendering helpful service that often went 
far beyond mere lubricant recommendations 





RAILROAD” 


... Texaco has long since realized its ambition 
to become “first with the railroads.” In fact, in 
the United States today — 

More steam and Diesel locomotives, and 

more freight and passenger cars are lubri- 

cated with Texaco than with any other brand. 
Though the times have changed and the rail- 
roads with them... though a deep-throated 
horn has largely replaced the high-pitched 
whistle with its lovely plume of steam. . . rail- 
roading is still glamorous, still a prideful occu- 
pation. And Texaco Railroad Lubricants and 
Systematic Engineering Service will continue to 
be a vital part of it. 


THE TEXAS COMPANY 
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Lubrication of Railroad Motive Power 


Steam Came First 


the first wood-burning steam locomo 


horses and scattered cinders over the 


Ever SINCE 
tive Ss ared 
ountryside, steam power on wheels has been sym 
bolic of concentrated energy. Other means of trans- 
forming energy into useful work often have little 
or no limitation as to space occupied; the steam loco 
motive, however, is limited as to width by track 
gauge, and as to length by grate area and boiler flue. 
Within an area of some six feet by twenty feet a 
steam boiler must be located capable of generating 
some 16,000 pounds of steam an hour for several 
hours of continuous running. All this for the pur- 
pose of making the locomotive a traction machine; 
which is accomplished by expanding the steam in 
multiple effect cylinders and linking up the piston 
rods to turn the driving wheels. 

More than two hundred moving parts — each re- 
juiring lubrication — must be assembled to run in 
synchronism to make the modern steam locomotive 
a workable machine. The layman sees such a loco- 
motive as a massive steam-breathing device — and 
he is justified in being impressed. The railway en- 
ineer, however, remembers the importance of the 
little things — these 200 odd parts which must be 


lubricated. Furthermore on a run the locomotive 
engineer cannot climb all over his machine to check 
on lubrication, as can be done tn stationary service. 


l'ven if he could, and did find something amiss, he 


ould not do much of anything to correct the 
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trouble till the end of the run. Locomotives are just 


not sidetracked like highway vehicles. So road fail- 
ures are guarded against most carefully by rigid 
roundhouse inspection at the end of each run, when 


lubrication is made a major objective. 


Then the Diesel Electric Locomotive 


In the late thirties a new noise was beginning to be 
heard on railroads throughout the country. The tuba 
like horn ot the high speed, high powered, main 
line Diesel electric locomotive was clamoring for 
recognition alongside of the already famous deep 
throated whistle of the steam locomotive. Ever 
since, the Diesel electric locomotive has been forg- 
ing ahead to take its rightful place as an important 


means of motive power. 


The Diesel engine has made available concentra- 
tion of power along with lower center of gravity, 
and excellent overall efficiency. Its high operating 
ethiciency and high utilization factor have all but 
doomed the steam locomotive except for special 
situations. The Diesel electric locomotive is com- 
parable to the electric locomotive except that it 
carries its own power plant. In both cases, electrical 
energy is transformed into tractive effort at the trac- 


t1on motors. 


Today, American railroads have in operation 
more than 10,000 main line Diesel electric locomo- 
tive units including those used in passenger and 
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Figure 1 — Showing a full-scale, six cylinder, 660 h.p., Electro-Motive railroad locomotive Diesel engine set-up 


in the laboratory for study of heavy duty lubricating oils. After each run engine parts are inspected for 


corrosion or deposits. 


freight services. In round figures, this amounts to 
16,000,000 horsepower. In addition, there are about 
7,000 switching Diesel locomotives in service with 
a total horsepower rating in the neighborhood of 
6,500,000. A total of 22,500,000 railway Diesel 
horsepower is an imposing figure and shows that 
this means of motive power has come a long way in 
a relatively short time. 

What promoted the trend away from steam power 
and towards Diesel power by the railroads? There 
are two important answers to this question. Economy 
of operation and availability of equipment. It is 
well known that, thermally speaking, the Diesel 
engine burns fuel much more efficiently than the 
steam locomotive. What is not as well recognized 
is the fact that the Diesel locomotive is available for 
service a considerably higher percentage of the time 
than the steam locomotive. In many cases, Diesel 


motive power is available for useful work in excess 
of 90% of the time. The principal reason for this 
is the fact that the Diesel loccmotive does not re- 
quire as much time for servicing, maintaining, and 


overhauling as does the steam locomotive. 


THE STEAM LOCOMOTIVE 
Steam cylinders, valves, and valve seats require 


lubrication in 
ternal lubrication; it is maintained automatically by 


the steam locomotive. This is in- 
mechanical force feed lubrication actuated by the 
valve gear, or automatically from a_ hydrostatic 


lubricator located in the cab. 


Valve Oils 

The development of locomotive valve oils has re- 
quired continued consideration of the progressive 
increase in steam temperatures and rubbing speeds. 
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Ordinary steam cylinder oils no longer suffice: the 


refiner must study the varying operating conditions 


and apply the b refining 


techniques for the re 
sultant oil must flow at low temperatures and resist 


breakdown or partial distillation at high tempera 


tures. It must be spread by the steam and provide 
a lubricating film on the cylinder walls. 


Compounding 


Compounding must be considered even though 


1 1 1 
locomotive valy oils are subjected to extremely 


high temperature conditions. During the course of 


expansion of the steam a certain amount of conden- 
sation devciops in the vlinders which necessitates 


strengthening of the oil film by the presence of a 


small amount of animal compound which = will 
emulsify with this loOmsture As a result many loco 
motive valve oils will commonly contain from 3¢ 
tO > ol a tatty oil Ol ound 


As the d yree OF Superhneat has been raised, how- 


ever, and as insulating materials have been per- 


fected, the possibility of condensation has been re 


| 
duced. This, together 


with improvement in methods 


ot treating boiler feed water, has en ibled some rail- 


roads operating on very high superheat to lubricate 
satisfactorily with a highly refined straight mineral 


valve oil or one containing essentially no compound 


ing fatty material. 


Method of Application 


Valve oil is injected either directly into the steam 


pipe above the valve chamber or divided between 


the steam line and cylinder. In any case, the oil is 


exposed to the temperature of the steam. On the 
modern locomotive using highly superheated steam 


this temperature may range im excess of 700 degrees 
! ) é 

Fahr. This means that a good superheat valve oil 
must be so manufactured as to withstand abnormal 


vaporization under these temperatures. 


In addition, the oil must be resistant to oxidation 


and carbon formation as under certain conditions 


air may be introduced. This makes it mandatory 


Lt 


ipon the engineer to see that he does not create a 
vacuum in the 


containing a large amount of air, dirt, and cinders 


ylinders as otherwise front end gases 
will be drawn in, or fresh air containing oxygen 
might enter through the relief valve in which case 
the oil would deteriorate rapidly. With a throttle 
Operated in a cracked position when drifting or 
coming into station stops, or where the engine is 
equipped with a drifting valve, there is but little 





Figure 2 — Set-up for evaluating lubricants on Westinghouse traction motor bearings. 
This includes a standard traction motor. 
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Figure 3 — Subsequently traction motor bearing lubricants 
are tested on this laboratory SKF machine, being run under 
load for 24 hours to determine the temperature rise. Heat 
is then applied and the test continued for 500 hours or 


until failure of the grease is indicated by noise or 


abnormal temperature rise. 


probability of air entering the valve chamber and 

cylinders. 

THE DIESEL ELECTRIC LOCOMOTIVE 
The rapid increase in the use of Diesel motive 

power by the railroads has posed many problems 


for the petroleum industry. These problems not 
only involve supplying large quantities of Diesel 
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fuel and Diesel lubricating oil but also the products 


furnished must be of first class quality 


Diesel Lubricating Oil 

Since the advent of the main line Diesel electric 
locomotive, there have been many advances made in 
power plant design. These advantages have come 
about step by step in true engineering fashion. The 
results have been engines being placed in service 
that develop more and more horsepower per cubi 
inch displacement. Locomotive manufacturers are 
not slowing down along these lines either. Improved 
manufacturing techniques along mass production 
lines coupled with the use of materials which will 
withstand higher and higher temperatures and pres 
sures are making it possible for still further progress 
in Diesel locomotive development. 

This progress has imposed several problems on 
lubricating oil performance including 

1. Ring sticking and breakage. 
Valve sticking and blowing 
3. Wear. 
i. Metal corrosion, particularly silver. 
5S. General engine cleanliness 
6. Rusting. 
Viscosity build-up. 


These problems Vary in importance depending upon 
types of locomotive power whether freight, passen- 


ger, or switcher; type of engine whether 2 cycle, 4 


cycle, super charged, etc.; and how the power is 


operated and /or maintained. 

When the first Diesel locomotives went into ser- 
vice, power plants were lubricated with straight 
mineral oils generally of the naphthene variety. 
Such oils performed extremely well. These oils give 
a very good account of themselves in later more 
modern equipment in certain operations. To lubri- 
cate the modern Diesel electric locomotive operating 
in heavy duty service to best advantage, oils with 
properties enhanced along certain lines are used 
Characteristics which a good railway Diesel oil must 
possess include: 


1. Oxidation stability to reduce deposit forma- 
tion and withstand viscosity build up. 


Y 


2. Adequate film strength to reduce wear of mov- 
ing parts to a minimum. 

3. Corrosion resistance to prevent acid attack of 
metals particularly those used in bearings and 
bushings. 

4. Dispersion and detergency to hold contami- 

nating materials in suspension or solution 
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thereby reducing the tendency to deposit out 
on engine parts 

5. Certain degree of rustproofing to prevent rust 
ing of metal surfaces during locomotive en 


gine shut-down or ten 


porary storage. 
Over the last several years, petroleum research 


laboratories have learned a great dé 


al about lubri- 
ating oil characteristics. They know, for example, 
how to Improve certain prope rties without interfer 
ing with the others in order to provide an oil which 
will successfully handle a specifi lubrication as 


With regard to Railway 


tion, improved oils have come into existence by 


signment Diesel lubrica 

1. Selecting base stock from best available crude 
sources. 

. 


Refining with processes which will remove all 


unde sirabl 


propert S 
} Opel IC 








| 97 DBs 
-. G222 


3. Incorporating « hemical additives that will en 
hance desirable characteristics in a finished oil. 
After the final formulation of an oil has been de 
cided upon it has to be extensively and exhaustively 
tested in the laboratory under a great variety of 
conditions, even to the extent of evaluation in a full 
scale Diesel locomotive engine. See Figure 1. Fol- 
lowing this, hundreds of thousands of miles of sat- 
isfactory field experience in all types of locomotive 
Diesels in all types of service must be accumulated 
before the oil can be considered as entirely accep- 
tabli 
THE TRACTION MOTOR 
The prime mover in the electric locomotive and 
an important part of the Diesel locomotive is the 
traction motor. Electrical power for traction motor 


operation is furnished by an overhead line or third 


Courtesy 


f American Locomotive Co. 


Figure 4 — Cutaway section of a General Electric traction motor showing gear and bearing details. 
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rail in the case of the electric locomotive and from 
Diesel Diesel 


motive. As with other phases of locomotive opera 


the driven generator for the loco 
tion, good lubrication is of primary importance for 
successful traction motor performance. Loss of a 
bearing or failure of a gear can mean serious dis 
ruption of the time table, a costly repair item, or 
even actual stopping of the train until a replace 


ment locomotive can be obtained 


Traction Motor Bearings 


Roller bearings are used exclusively in traction 
motors. Some railroads use oil for lubrication of 
the pinion and commutator bearings while others 
use grease. The present trend is towards grease 
lubrication and the goal is for the bearings to run 
300,000 miles or from shopping to shopping with- 
out any attention. Operating speeds of the electric 
or Diesel locomotive can be quite high at times and 
as a result, traction motor bearings can develop 
relatively high temperatures. With average speeds 
and loads, the commutator bearings will run at tem 
peratures as high as 150°R. and pinion bearings as 
high as 190° 1 
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In oil lubricated bearings, it is necessary to check 


lubricant level at frequent intervals due to the pos 
sibility of leakage. Generally speaking, a good 
grade of SAE 


though heavy duty oil has been found to have cer 


30 straight mineral oil is used al 


tain advantages under severe operating conditions 
where qualities of oxidation stability and extreme 
pressure come into play 

In grease lubricated bearings, periodic make-up 
is required except in cases wher 


bearings are 


sealed. In unsealed bearings a good grade of ball 
and roller bearing grease will provide entirely sat- 
isfactory lubrication. For sealed bearings, the re 
quirements are more stringent. Because one charge 
of grease must run hundreds of thousands of miles 
without change or make-up, the grease must possess 
excellent oxidation stability as well 


as prope rties 


which will resist wear and corrosion of bearings 


Traction Motor Gears 


Iraction motor gears have to withstand heavy 
shock loads and at times high speeds They really 
take a beating’ when long trains are started par 


ticularly during cold weather. Under average oper 





Figure 5 — High pressure pistons and rings from an air pump cylinder lubricant test. Note comparative 


condition of the rings and (at left) extent of carbon developed from an unsuitable oil. 
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Figure 6 — Railroad journal bearing lubrication test machine. Here steady car loads and shock loads, both 
vertical and horizontal as involved in regular train operation, can be duplicated in the laboratory by this 


apparatus which simulates car speeds up to 100 miles per hour. 





ating co 


ditions, the gear lubricant may attain a 
temperature around 175° F. but, of course, will get 
much hotter under adverse conditions of load and 
speed 

A gear set includes a small pinion, approxi- 
mately 6 or 7 inches in diameter, and a large gear, 
approximately 18 inches in diameter. A compara- 
tively heavy lubricant, approximately 2,000 SSU 
at 210°F. 


top of the gear case. About 14 pounds of such a 


is introduced through a window at the 


product are required for the initial fill and because 
of its viscous and adhesive nature may require prior 
heating before satisfactory application can be made 
Overheating of the lubricant, of course, is unde- 
sirable as this will cause undue oxidation with 
resulting thickening or build-up in viscosity. Lubr1 
ation of traction motor gears is somewhat trouble- 
some in that gear boxes are not too tight. Thus, 
lubricant can gradually leak out as a result of the 
notion of the gears. Lubricants possessing the 
property of adhesion will resist leakage or throw 
yut more so than products not having this char 
acteristic. In gear cases where leakage is a factor. 
rack dirt and cinders can also enter resulting in 
ubricant contamination and possibly excess wear 
of gears. The gear lubricant must be replenished 


at frequent intervals — an undesirable chore for the 
maintenance crew. Tighter gear cases are now mak 
ing their appearance on many railroads and this, 
coupled with improved gear lubricants, should sim- 


plity servicing and maintenance practices. 


AIR PUMPS AND COMPRESSORS 


Both these auxiliaries serve to furnish air under 
pressure for the purpose of manipulating or con 
trolling various locomotive devices such as, brake 
mechanisms, power reversers, shutter controls, san 
ders, windshield wipers, whistles, and horns. Rail- 
road parlance refers to the air pump in steam 
locomotive service and the air compressor in Diesel 


locomotive service 


Air Pump Lubrication 


The air pump on a steam locomotive is similar 
to the air compressor in stationary service in that 
it does not require very much lubricant to function 
effectually. But here the comparison stops for rail- 
way locomotive air pumps may run much hotter 
than stationary air compressors. Accordingly, the 
lubrication of a locomotive air pump may present 
a difficult problem, inasmuch as the very small 
quantity of lubricant required to maintain lubrica- 
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Figure 7 — The McJunkin machine as used for testing driving journal compounds. This machine simulates 


the action of a follower plate and spring in feeding grease to a driving journal bearing, thereby measuring 
the feeding characteristics of the product. 


tion is subjected not only to extremely high dis 
charge temperatufes but also to active oxidizing 
influences. Temperatures, ranging from 400 to 500 
degrees Fahr. normally exist but may go to as high 
as 800 degrees or more, sometimes reaching red 
heat. 


Ir 


1. Fluid lubricating oils, and 


— 


general, two classes of lubricants are used: 


2. Semi-solid products of the so-called “coolant- 


colloid” type. 


Fluid Oil Lubrication 


Straight mineral lubricating oils for locomotive 
air pump service should be very highly refined, of 
low carbon-forming tendency, and within a vis- 
cosity range which has been proved to be adapted 
to the means of lubrication available on the loco- 
motives involved. 

Roads are getting away from stock valve oils for 
the air end of the pump because of the higher 
carbon forming properties of these in comparison 
with oils of lower viscosity which have very much 
lower carbon residue contents when properly re- 
fined. 


Semi-Solid Lubricants 


The “coolant-colloid” type of air pump lubri 
cant has been the subject of considerable research 
It has gained favor due to its behavior when ex 
posed to high temperatures. As mentioned above, 
the discharge temperature in a locomotive air 
pump is exceedingly high. Accordingly, the petro 
leum technologist had to perfect a lubricant which 
would have sufficient lubricating ability at thesc 


temperatures and yet develop a minimum of ol 


) 
jectionable deposits. The ideal was a product which 


would: 


1. Act as a coolant to lower the temperature of 
the air. 

2. Permit minimum formation of deposits; such 
deposits as might be formed being easily re 
moved with water or steam. 

3. Act as a cleansing agent to keep the piston 
rings and compression chamber clean. 


In compounding such a product, in addition to 
the proper viscosity and type of mineral oil, a 
coolant and a cleansing agent are incorporated. 
This combination of ingredients must have the 
proper consistency to permit use either in automati 
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cups of in mechanical lubricators. One of the sig 
nificant features of the latest research on this sub 


cleansing agents 


ject has been the discovery of 
which not only have unusual cleansing action, but 
also vaporize completely when exposed to high 
temperatures such as exist in air pumps In this 
way the cleansing agent, after performing its tasl 
of cleansing the cylinder, pistons, piston rings, et 

is itself completely dissipated and, therefore, does 
not leave objectionable deposits. Accordingly, the 


cleansing agent functions as such not only in those 


portions of the cylinder where deposits tend to 
cumulate, but in the discharge, where the highest 
temperatures exist and where an ordinary lubricant 


would bx carbonized. 


Air Compressor Lubrication 
In the Diesel locomotive. power is taken from 
i 


the engine generally through a flexible coupl 


drive a three cylinder, air cooled, compound type 


air compressor. Two low pressure cylinders 


mounted in V arrangement, discharge air through 
an intercooler into the high pressure cylinder which 
is mounted vertically between two low pressure 
cylinders. The use of an intercooler reduces the tem- 
perature of the discharge air and improves the vol- 
umetric and power efficiencies of the compressor 

The air compressor has its own crankcase, oil 
pump, and pressure lubrication system. The prim 
ary purpose of the oil is to lubricate bearings, cyl- 
inders, and valves. The oil must be sufficiently 
viscous to keep rubbing surfaces separated and 
piston rings sealed. The next most important con 
sideration is to use an oil which will not form 

rbon deposits on discharge valves since such 
deposits are the principal cause of valve difficulties. 


Improper discharge valves can 


ause recompression of hot air and a 


i 


functioning of 


onsequent 
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Figure 8 — Typical curves plotted from data obtained on the McJunkin machine. 
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Figure 9 — For testing locomotive driving journal compounds in the laboratory, a unit as above is used to 


excellent advantage. It involves an actual 9” x 12” bearing and driving box. 


t 


build-up in discharge air temperatures. It also 
means that oil and any entrapped moisture in the 
air will be carried over into various sections of the 
air system. This can result in sludge accumulations, 
for example, in brake lines thereby causing addi- 
tional operating difficulties. 

The air system is a vital factor in the satisfactory 
performance of any locomotive. Its proper func- 
tioning depends upon adequate maintenance and 
servicing coupled with the use of a good grade of 


air compressor oil. 


DRIVING JOURNALS AND BEARINGS 


Driving journal bearings are critical points on 
any locomotive. On these bearings is concentrated 


bh 
a 


r ssichidiaisiasiietntainiaaadaaseiel 


= 


—— 





most of the weight of the locomotive. In addition, 
the bearing surfaces are subjected to very high rub- 
bing speed. During the course of a year’s operation, 
driving journal temperatures will vary from below 
0 to about 250°F. In routine service, temperatures 
in excess of 250°F. are always considered serious. 
Where this is noted something is wrong either of 
a mechanical nature or because of faulty lubrication. 
1. One of the most prevalent causes of a hot 
driving box is a stuck or tight wedge. Wedges 
should be set to a predetermined clearance and 

this clearance maintained by engine house 
forces. At the same time, shoes and wedges 
should be oiled daily to permit free move- 


ment of their contact surfaces which other- 


Figure 10 — Line sketch of the set-up shown in Figure 9. 
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wise would become galled or roughened if 


allowed to run dry 


No 


A crown brass which pinches the journal or 


4 1 
is loose in the box, a rough journal or a 
weak follower plate spring are other major 
causes Ol hot driving boxes 
3. The most common cause of a hot driving box 
is a distorted perforated plate 
4 
j. Faulty lubrication can also result in hot driv 


ing boxes because of failure of the 


feed properly or because ot 


yrcase (O 


failure 


. 1 
grease to remain in the box or cellar. 


Driving Journal Compound 


Early in the game, it was thought that high 


melting point was the only requirement necessary 
| 


to insure driving journal grease staying in the 


housing or cellar without feeding out. Actually 


: ' 
é 








many other factors are involved. The grease must 
not only be hard enough to stay in the cellar but 
also soft enough to permit feeding out to lubri- 
cate the journal and brasses. The rate of feeding 
out depends upon the temperatures of the journal 
and also upon those physical characteristics of the 
grease which serve to prevent excessive consump 
tion. For example, a product may have a very high 
melting 


| 


ana 


point yet, due to its particular structure 


exture, might show excessive consumption 


This could be due to a tendency to pump out or 


action of the rotating journal 


be fanned out by the 
across the pertorated plate 

The heat generated in the average journal and 
bearing assembly is due to the mechanical condi- 
tion of the assembly. The purpose of the lubricant 
is to reduce this temperature to a safe operating 
range. It is true that most greases will serve fairly 


satisfactorily under mild operating conditions, how- 


ile ea eG 


™ 





Figure 11 — Results from a rod cup grease expansion test. In this test metal cylinders are filled with rod cup 


grease and heated gradually in an oven. The measure of the suitability of a product is its tendency to expand, 


The least expansion is shown by the most suitable grease, see tube at left. 
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ever, on hot running journals those driving journal 
compounds which have the highest resistance to 
heat as well as to pumping action will stay in 
longer and will permit completion of a run with- 


out a set-out. 


The ideal driving journal grease, therefore, is 
one which is as soft as possible at normal tempera- 
tures and yet retains its body at higher tempera- 
tures. If the grease is too hard, it will not start 
feeding soon enough and may cause damage to 
the journal and the brass. A softer type of driving 
journal compound will allow some lubrication even 
when the journals are cold. By incorporating in 
lubricants of this latter type the desired heat re- 
sistance at higher temperatures, the ideal lubricant 
is obtained. In fact, it is possible to make greases 
softer than the ordinary driving journal compound 
at room temperature, yet when heat is applied they 
will actually have more body or consistency than 


greases which were made very hard originally. 


Rod Cup Greases 

Rod cup greases were developed along with driv 
ing journal compounds. Here again the petroleum 
technologist had to incorporate the quality of heat 
resistance in his product. At the same time, the 
locomotive designer worked towards improving the 
design of his pin and bushing assembly. 


Modern motive power is, in general, equipped 
with floating bushings in the back end of each 
main rod and middle connection. This distributes 
the load over an increased bearing area and re- 
duces the frictional heat between the moving parts. 
Design of pin and bushing assembly has played an 
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important part in reducing hot pins, bushing re 
newals and grease consumption. 

Rod cup lubrication presents a problem only on 
roads where engine districts have been extended, 
speeds increased, and station stops shortened or 
eliminated. To insure against lack of lubrication 
under such conditions, the back end of the main 
rods, also the middle connections should be 
greased at some intermediate point if the engine 
is run at top speed for over 400 miles, in order to 
replenish the original supply of grease to the rods 
The same lubricant as used on the driving journals 
can be used for lubrication of pins. 

Hot pins usually result from fitting the bushings 
too tightly on the pins or from lack of sufficient 


lateral. 


CONCLUSION 


Railroad locomotive lubrication has come a long 
way since the tallow pot days. Today it is in reality 
a science and one of the vital factors in timetabl 
maintenance. The petroleum chemists and tech 
nologists have contributed markedly to this pro- 
gress. In the development of the required lubri 
cants it had to be borne in mind that such products 
had to be possessed of specific characteristics in 
accordance with design, means of application and 
operating conditions. This required road test re- 
search along with laboratory study. The history of 
most of the successful railroad lubricants today 
deals with research of this nature. Volumes of test 
data, performance charts and mileage records are 
on file as evidence of the extent to which the petro 
leum technologist correlated his laboratory research 
with locomotive road service. 


RAILWAY MOTIVE POWER LUBRICATION REQUIREMENTS 


Steam Locomotives 


Parts to be Lubricated = Type of Lubricant 


Steam Engine 
Valve Gear 
Water Pumps 


Valve Oil 


Air Pumps Air Pump Lubricant 


Air Brakes 


Driving Journals 


Brake Cylinder Lubricant 


(Plain) Driving Journal Compound 
(Roller) Heavy Valve Oil 


Connecting Rod Pins Rod Cup Grease 
Head Light Generators 


Side Rods and Fittings Pressure Gun Grease 
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Roller Bearing Grease or Oil 


Diesel Electric and Electric Locomotives 


Parts to be Lubricated 1 ype oO} Lubricant 


Diesel Power Plant Diesel Engine Oil 


Generator Bearings Roller Bearing 


Traction Motor Bearings Grease or Oil 


Traction Motor Gears Gear Lubricant 


Direct Drive Gears 


Air Compressors Air Compressor Oil 


Air Filters Air Filter Oil 
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NO 
EASONAL 
CHANGES 


ee e When journals 
are protected with 
TEXACO TEXAYCE OIL 


With Texaco Texayce Oil, summer and 
winter grades are “no longer necessary. 
Proper viscosity and pour point are com- 
bined in one oil to giv e all-year protection. 
Texaco Texayce Oil is carefully made from 
the finest stocks and stands up in the se- 
verest service. Use it for both car and engine 
journals, and all oil-lubricated reciprocat- 
ing parts. 

Texaco Texayce Oil far exceeds the 
stringent A.A.R. all-year car oil specifica- 






tion. Leading railroads have been using 
Texaco Texayce Oil for close to a quarter- 
century ... enjoying greater lubricating 
efficiency and lower maintenance costs. 

Two Other Cost-Saving Lubricants 

Texaco Dieseltex HD is a heavy-duty 
lubricant specially made for Diesel loco- 
motives. It is fully detergent and disper- 
sive, with a special additive that greatly 
increases resistance to oxidation. Keeps en- 
gines clean... reduces fuel consumption 
and maintenance costs. 

Texaco Crater is the tough, protective 
lubricant for traction motor gears. Assures 
longer lasting protection against wear. 

A Texaco representative will gladly give 
you full details about the complete line of 
Texaco Railroad Lubricants and the unique 
Texaco Systematic Engineering Service. Just 
call the nearest Railway Sales office listed 
below, or write: 

The Texas Company, Railway Sales De- 
— 135 East 42nd Street, New York 

, New York. 


NEW YORK * CHICAGO * SAN FRANCISCO *® = ST. PAUL *® ST. LOUIS * ATLANTA 


TEXACO TEXAYCE OIL 


ALL-YEAR CAR AND ENGINE OIL 
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RAILROADS 
PREFER TEXACO 


More railroad Diesel 
locomotives in the U. S. 
are lubricated with 
TEXACO than with any 
other brand. 


Texaco Diesel lubrication 
and service are available 
in all 48 States. 


Photo courtesy 
New York, New Haven 
and Hartford R.R. 


FUEL SAVED — UPKEEP 
COSTS REDUCED 





When you lubricate Diesels with 


TEXACO DIESELTEX HD 


=. MILLIONS of miles of grueling service, 
Texaco Dieseltex HD has proved itself the su- 
perior lubricant for Diesel locomotives. It keeps 


top decks clean .. . assures freedom from harm- 
ful carbon, gum and varnish . . . reduces wear 

. and keeps fuel consumption at a minimum. 

Texaco Dieseltex HD is produced according 
to a special, exclusive formula. Its fully deter- 
gent-dispersive properties are made even more 
effective by special heavy-duty additives that 
greatly increase resistance to oxidation and 
sludge formation. Thus, you can count on better 


NEW YORK * CHICAGO * SAN FRANCISCO * = ST. PAUL 


THE TEXAS COMPANY DIVISION OFFICES 
ATLANTA 1, GA., 860 W. Peachtree St., N.W 
BOSTON 17, MASS..... 20 Providence Street 
BUFFALO 3, N. Y. 14 Lafayette Square 
BUTTE, MONT. 220 North Alaska Street 
CHICAGO 4, ILL. .332 So. Michigan Avenue 
DALLAS 2, TEX. 311 South Akard Street 
DENVER 1, COLO. 910 16th Street 





bo Fly You 


compression and combustion . . . 
for engine parts... greater mileage between 
overhauls. 

Texaco Dieseltex HD meets the stringent re- 


longer life 


quirements of leading Diesel locomotive build- 
ers... and has the enthusiastic acceptance of 
operators everywhere. Let a Texaco representa- 
tive give you full information. Just call the near- 
est Railway Sales office listed, or write: 
+ * « 

The Texas Company, Railway Sales Depart- 

ment, 135 East 42nd Strect, New York 17, N. Y. 


* ST. LOUIS *® ATLANTA 


HOUSTON 1, TEX. 720 San Jacinto Street 
INDIANAPOLIS 1, IND., 3521 E. Michigan Street 
LOS ANGELES 15, CAL.. 929 South Broadway 
MINNEAPOLIS 3, MINN. 1730 Clifton Place 
NEW ORLEANS 6, LA. 919 St. Charles Street 
NEW YORK 17, N. Y. 205 East 42nd Street 
NORFOLK 1, VA. Olney Rd. & Granby Street 
SEATTLE 11, WASH. 1511 Third Avenue 


Texaco Petroleum Products are manufactured and distributed in Canada by McColl-Frontenac Oil Company Limited, 











